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ABSTRACT  This  is  the  first  confirmed  record  of  the  genus  Lipoptena  Nitzsch  and  its  species, 
Lipoptena  cervi  (Linnaeus),  from  the  Republic  of  Korea.  A  total  of  five  females  and  10  males  was 
collected  from  eight  of  29  Korean  water  deer,  Hydropotes  inennis  argyropns  Swinhoe,  from  Gangwon 
and  Gyeongsangbuk  Provinces  and  Ulsan  Metropolitan  Area  from  May  through  October  2008.  An 
updated  checklist  of  Korean  hippoboscids  contains  nine  species  in  six  genera  ( Hippobosca  Linnaeus, 
Icosta  Speiser,  Lipoptena,  Ornithoctona  Speiser,  Ornithomya  Lattreille,  and  Omithophila  Rondani). 
Hosts,  collection  records,  and  repositories  are  also  noted. 
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Both  sexes  of  louse  flies  or  hippoboscid  flies  are  ob¬ 
ligate  blood-feeding  ectoparasites  of  birds  and  mam¬ 
mals.  The  adults  are  dorsoventrally  flattened  and 
adapted  for  moving  through  the  bird’s  plumage  and 
the  mammal’s  pelage,  and  have  specialized  claws  that 
aid  them  to  cling  to  the  feathers  or  hair  of  their  hosts. 
Worldwide,  the  family  Hippoboscidae  consists  of 
three  subfamilies,  21  genera,  and  213  species  (Dick 
2006).  The  genus  Lipoptena  is  comprised  of  «=30  spe¬ 
cies  (Dick  2006).  Members  of  the  genus  Lipoptena, 
commonly  called  deer  keds,  are  winged  when  they 
emerge  from  their  puparia,  which  often  remain  at¬ 
tached  to  the  pelage  of  the  host  or  fall  to  the  ground. 
After  emergence,  the  winged  louse  flies  seek  a  suitable 
host,  whereby  they  break  their  wings  off  along  a  cleav¬ 
age  line  and  become  permanently  associated  with  that 
host.  Lipoptena  cervi  has  been  reported  from  temper¬ 
ate  areas  of  Europe,  Siberia,  Northern  China,  and 
North  America  (Maa  1969c).  They  are  obligate  par¬ 
asites  of  elk,  deer,  and  other  bovines,  sucking  blood 
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and  ovipositing  individual  prepuparium  on  the  host  for 
up  to  10  mo.  Although  little  is  known  about  the  vector 
potential  of  hippoboscid  flies,  L.  cervi  are  known  to 
harbor  and  transmit  Bartonella  schoenbuchensis  Dehio 
in  deer  in  Germany  and  the  United  States,  and  animals 
infested  with  hippoboscid  flies  may  develop  a  mod¬ 
erate  to  severe  dermatitis  (Dehio  et  al.  2004,  Her- 
mosilla  et  al.  2006,  Matsumoto  et  al.  2008). 

Except  for  a  few  early  surveys  of  louse  flies  from  1922 
to  1969  in  the  Republic  of  Korea  (ROK),  no  other  louse 
fly  surveys  of  wild  birds  and  large  mammals  have  been 
conducted  in  the  ROK  (Okamoto  1924;  Bequaert  1941; 
Maa  1967, 1969a,  b,  c;  Seok  1970)  (Table  1).  Only  eight 
species  of  louse  flies  were  recorded  earlier  from  birds 
and  mammals  from  the  ROK  (Maa  1967,  1969c;  Anon¬ 
ymous  1994). 

In  this  study,  we  report  the  first  record  of  the  deer 
ked,  L.  cervi,  collected  from  the  Korean  water  deer, 
Hydropotes  inennis  argyropns  Swinhoe.  We  also  in¬ 
clude  an  updated  checklist  of  louse  flies  and  their 
associated  hosts  in  the  ROK. 

Materials  and  Methods 

Ectoparasites  were  collected  from  May  through  Oc¬ 
tober  2008  from  wild  deer  captured  for  necropsy  from 
two  metropolitan  areas,  namely  the  following:  Seoul 
(37.5898  N,  127.0041  E)  and  Ulsan  (Yeampo-dong, 
35.5276  N,  129.2924  E;  Onyang-eup,  129.2961  E,  35.4234 
N)  and  four  provinces,  namely  the  following:  Gang- 
won-do  (Cheorwon-gun,  37.0553  N,  127.2139  E),  Chun- 
gcheongbuk-do  (36.8931  N,  127.8469  E),  Jeollanam-do 
(35.1176  N,  126.9367  E),  and  Gyeongsanbuk-do  (Uljin, 
3736.6009  N,  129.2628  E)  in  the  ROK  (Fig.  1),  under  an 
approved  Korean  wildlife  animal  use  protocol,  College  of 
Veterinary  Medicine,  Seoul  National  University.  Louse 
flies  and  ticks  collected  from  the  deer  from  above  local- 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

2010 

2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2010  to  00-00-2010 

4.  TITLE  AND  SUBTITLE 

New  Record  of  Lipoptena  cervi  and  Updated  Checklist  of  the  Louse  Flies 
(Diptera:  Hippoboscidae)  of  the  Republic  of  Korea 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Walter  Reed  Army  Institute  of  Research, Walter  Reed  Biosystematics 

Unit, 503  Robert  Grant  Avenue, Silver  Spring, MD ,20910 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR'S  ACRONYM(S) 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

This  is  the  ?st  con?med  record  of  the  genus  Lipoptena  Nitzsch  and  its  species  Lipoptena  cervi  (Linnaeus), 
from  the  Republic  of  Korea.  A  total  of  ?e  females  and  10  males  was  collected  from  eight  of  29  Korean 
water  deer,  Hydropotes  inermis  argyropus  Swinhoe,  from  Gangwon  and  Gyeongsangbuk  Provinces  and 
Ulsan  Metropolitan  Area  from  May  through  October  2008.  An  updated  checklist  of  Korean  hippoboscids 
contains  nine  species  in  six  genera  (Hippobosca  Linnaeus  Icosta  Speiser,  Lipoptena,  Ornithoctona  Speiser, 
Ornithomya  Lattreille,  and  Ornithophila  Rondani).  Hosts,  collection  records,  and  repositories  are  also 
noted. 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF 
RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Same  as 
Report  (SAR) 

4 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Table  1.  Checklist  of  the  louse  fly  (Hippoboscidae,  Diptera)  species  and  associated  hosts  from  the  Republic  of  Korea 


1228 


Journal  of  Medical  Entomology 


Vol.  47, 


:  s  o  s 


«  rt  a 

5  ^  P  o3 

XX  X «  2  2  2 


fa  fa  fa 

fa 

Z 

fa 

Q 

fa  fa 

Q  Q 

fa 

Q 

pc;  m  M 

s 

s 

S  s 

S  rt 

Z  fa  fa  fa 

pp 

fa 

fa  fa 

fa  z 

o 

y 

c 

o 

buk-do 

Ulsan 

G 

o3 

fa 

rt 

a 


J  be  ~  .  o  $  c 

i  g  td  -§  &  S  ? 

i-g  a.i  1 

!,|5  J  >H,J  0_g 
O  O 


04  £1 
0  \  04 
03  <P> 


^  P 

O  03 

>.  bp 

O  § 

fl'V 

3  o 

bJD  a 


40  >>  4) 

pd  04  03  C 

z2S£ 


Ph  b  b 
Z  ^  < 


g  .2 

a-s 


-2  -2 

g  g 

p  p 


aj  as 

S 
S  S' 


s 

PP 

PP 


•  a> 

fl  b 
P  o 
W)M 


fa  -5 

cp  o 
p  o 


O  fa 


G 

p 

fa 


- 

Ph 


.  Ph 

tnj  Z 


fa  PP 

co  Z 


s  s 


fa 

H 

fa 

fa 

fa 

co^ 

CD 

CD 

co_ 

CD 

CO 

CO 

CO 

CO 

CO 

fa 

Ph 

Ph 

Ph 

Ph 

< 

2 

< 

2 

s 

s 

s 

s 

s 

fi  G 

r  p  p 

>>>>>. 
o  51  O  ^  O  ^  O 
"O  ^  03  ^  T3  fa  03 
1  CP  fa  CP  fa  CP  1 

P  bO  G  Dfj  g 


P  § 

5  °  ^  ° 

CP  .A  -A 

o  §U  a  U  3  u 

G  >%  >%  G  G  •*> 

fa  «  3*fai*fa  « 

u  z  u  u 


bC 


DU  G  o'-  P  DU  G 

DJj  P  DJD  P  bC  P  «. 

go  go  go  g 


■  w  .  ^  P 
’P  fa  O 
TP  D 

U  CO 


CQpPPPPPPPPPPPPP 


S3 

- 

Ph 


fa  fa  fa  fa 


S'? 

g  p 


j  e 

&£| 
p  H  ? 


P  Q 
G  fa> 


O  E-H 

3  : 


t: 

p 

u 


a:  fa 


o 


w  >> 

O  o 

PP  t5 

3‘S 
8  J3 
«  3 

>■»  Ctf 

l£ 

<13 

S  6 

3  P 
■m  <p 

CO  00 

£  s 

c  13 
D.  § 


o  co 
>-Q  .  - 
p  -o 

£  s 

G  DJ 

S  % 

MJt 

8  -9 


03 

Q 

3  ” 

jj  § 
Sz 

s  S 
o  -- 
Q  — 

§  3 

E  g 

is 

s  >; 
>a  £ 

fe  3 


a  2 
3  »h 


R/g 

3  <1 


S  ffi 

"P  fa 
5 

03  « 

^  £„ 

Is. 
^  § 

«p 

S  ^ 


pp 


'-H 

CP 

a  aj 

™  l 

3 


fa  CO 

z  >; 

S  f  « 
*  g  J 
aJ* 

p  fa  - 

3  OU 

o  T2  Q 
G  a  M 
G 
£ 

s’  *  s 

P  £  > 

a’-S  c 

J  J  -s 

.2  .  P 
CD  r? 
w  U)G 
-  O  1/3 
'o  h£ 

I  a 

o  _G 

G  ‘S 

2W| 
PP  P  fa 
“o  rt  — 


'a 

Sh 

03 

PP  ’ 


PP 


m  a 

fa  r  S 


no.  6 


November  2010 


Kim  et  al.:  Korean  Louse  Fues  (Hippoboscidae) 


1229 


Fig.  1.  Map  of  the  ROK  showing  collection  localities  of  the  louse  fly,  L.  cervi  (triangles,  with  collected  flies;  circles,  without 
flies;  n  =  number  of  louse  flies /number  of  infested  hosts  /number  of  examined  hosts),  collected  from  the  Korean  water  deer,  H. 
inermis  argyropus.  In  Jeju  Island,  only  roe  deer,  C.  pygargus,  was  captured.  (1)  Cheorwon-gun,  Gangwon-do  (n  =  3:2:4);  (2) 
Uljin-gun,  Gyeongsanbuk-do  (n  =  3:1:2) ;  (3)  Yeampo-dong,  Buk-gu,  Ulsan  (n  =  2:2:2) ;  (4)  Onyang-eup,  Ulju-gun,  Ulsan  (n  =  7:3:9) ; 
(5)  Seoul  (n  =  0:0:1);  (6)  Chungcheongbuk-do  (n  =  0:0:2);  (7)  Jeollanam-do  (n  =  0:0:7);  (8)  Jeju  Island,  Jeju-do  (n  =  0:0:1). 


ities  were  placed  in  2-ml  plastic  vials  with  80%  ethyl 
alcohol  and  transported  to  the  5th  Medical  Detachment 
laboratory,  where  louse  flies  were  identified  under  a  dis¬ 
secting  microscope  using  morphological  keys  (Bequaert 
1941;  Maa  1965,  1967) .  Specimens  were  sent  to  the  De¬ 
partment  of  Entomology,  Smithsonian  Institution,  where 
the  identifications  were  confirmed  by  Dr.  F.  C.  Thomp¬ 
son.  A  voucher  specimen  (one  adult  female)  was  depos¬ 
ited  at  the  National  Museum  of  Natural  History,  Smith¬ 
sonian  Institution  (Washington  D.C. ) ,  whereas  the  rest  of 
the  identified  samples  were  returned  to  Seoul  National 
University  for  assay  of  selected  zoonotic  pathogens. 

Results  and  Discussion 

A  total  of  29  Korean  water  deer  ( H .  inermis  argy- 
ropus )  and  one  roe  deer  ( Capreolus  pygargus  Pallas) 
was  captured  from  May  through  October  2008.  A  total 
of  15  adults  (five  females  and  10  males)  and  two 
puparia  of  L.  cervi  was  collected  from  eight  Korean 
water  deer  at  Gangwon  and  Gyeongsangbuk  Prov¬ 
inces,  and  the  Ulsan  Metropolitan  Area  (Table  1;  Fig. 
1).  Previously,  only  species  belonging  to  five  genera 
( Ornithoctona ,  Ornithomya,  Omithophilla,  Icosta,  and 
Hippobosca)  of  the  family  Hippoboscidae  were  re¬ 
ported  from  the  ROK  (Table  1). 


In  addition  to  the  first  record  of  L.  cervi  from  three 
widely  dispersed  geographical  locations  extending 
from  the  northern  demilitarized  zone  to  the  southern¬ 
most  part  of  the  ROK,  we  also  report  for  the  first  time 
the  occurrence  of  the  genus  Lipoptena  in  this  country. 
Adult  L.  cervi  is  dorsoventrally  flattened,  relatively 
small  (5-7  mm  long),  and  brownish  in  color  (Fig.  2). 
The  head  has  distinct  simple  eyes  (or  ocelli)  and 
well-developed  maxillary  palps.  The  thorax  has  15-18 
laterocentral  setae  on  the  mesonotum  with  spines  scat¬ 
tered  on  the  anterior  part  of  prostemal  lobe.  Both  sexes 
alight  on  a  host,  take  a  blood  meal,  mate,  and  after  an 
indeterminate  period  the  female  will  give  birth  to  a  mature 
larva  that  will  begin  to  pupate  (http://ento.psu.edu. 
extension /factsheets/deer-keds).  In  the  present  survey, 
two  puparia  were  collected  while  they  were  attached  to 
the  pelage  of  deer,  and  the  wings  of  all  adults  were  broken 
off  close  to  their  bases. 

The  changing  ecology  (particularly  reforestation) 
and  increases  in  associated  wildlife  populations  pro¬ 
vide  for  great  proximal  host  contacts  and  wide  distri¬ 
bution  of  blood-feeding  ectoparasites  in  the  ROK. 
Further  studies  are  needed  to  identify  the  geograph¬ 
ical  distributions  of  louse  flies,  including  L.  cervi,  and 
their  potential  role  as  reservoirs  of  the  zoonotic  patho¬ 
gens  in  the  ROK.  With  this  finding  of  the  new  occur- 
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Fig.  2.  Adult  male  L.  cervi  collected  from  the  Korean  water  deer  ( II.  inermis  argyropus)  in  the  ROK.  (A)  Dorsal  view; 
(B)  ventral  view. 


rence  of  L.  cervi  from  the  two  provinces  (Gangwon- 
do,  Gyeonsangbuk-do)  and  a  metropolitan  city 
(Ulsan),  prediction  models  may  be  developed  to  de¬ 
termine  the  potential  distribution  of  this  louse  fly 
species,  its  associated  mammalian  host,  and  the  risk 
assessment  of  possible  hippoboscid-borne  human  and 
animal  diseases  in  the  Korean  peninsula. 
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